Seven different agar-based media were compared to determine the optimal set of culture media for primary isolation of Haemophilus ducreyi. Also, a new method for sampling genital ulcers -with a disposable sterile plastic loop -and processing specimens that provides a standardised inoculum for culture of H. ducreyi on various media is described. A total of 202 patients with genital ulcer disease was enrolled in this study. A sterile swab or plastic loop was used to sample the base of the ulcers and ulcer material was suspended in sterile phosphate-buffered saline. A 100-p1 sample of this suspension was mixed with an equal volume of tryptic soy broth containing IsoVitaleX and centrifuged for 1 min. This suspension was used to inoculate the different media. Plates were incubated at 33°C in micro-aerophilic conditions and examined for growth of H. ducreyi after 48 h. Of the 202 specimens, 77 (38.1%) were culture positive for H. ducreyi. None of the agar bases supported the growth of all H. ducreyi strains. Based on this observation, we recommend the universal use of Mueller-Hinton agar base supplemented with chocolate horse blood and IsovitaleX (MH-HBC) and Columbia agar base supplemented with bovine haemoglobin, activated charcoal, fetal calf serum and IsovitaleX (C-HgCh) to enable comparison of prevalence figures for chancroid. In addition, the novel sampling technique described in this study eliminates sampling bias normally associated with genital ulcer specimens.
Introduction
Chancroid, caused by Haernophilus ducreyi, is endemic in many developing countries including South Africa [l-31. The interaction of chancroid and human immunodeficiency virus (HIV) is of major concern as genital ulcers have been shown to increase the risk of HIV transmission [4, 51. With the rapidly increasing numbers of individuals with genital ulcers that are being co-infected with HIV, it is of paramount importance to improve the specificity and sensitivity of diagnostic tests for the genital ulcer diseases (GUDs), in particular chancroid. Recently, Orle et al. [6] reported a multiplex PCR assay for the diagnosis of syphilis, chancroid and HSV types 1 and 2 infection. This seems promising and will result in a rapid, sensitive method for the diagnosis of chancroid compared with culture. However, presently, culture of H. ducreyi remains the 'gold standard' for the laboratory diagnosis of chancroid. Furthermore, culture is essential to monitor antimicrobial susceptibility patterns. For primary isolation, it is well known that all strains of H. ducreyi do not grow on any one particular medium and it has been suggested that this strain variation is due to nutritional requirements . The sensitivity of culture techniques for detecting H. ducreyi have been reported to vary from 2% [lo] to 84% [9] . In most studies inoculation of plates is done with swabs used for collection of the specimen from the ulcer. As a result, the yield on different plates is influenced by the sequence of inoculation. If studies comparing growth media are nested in a broader study on the aetiology of genital ulcers, then an additional confounding factor will be the sequence in which swabs for the different investigations are taken. The present study was undertaken to assess the optimal set of culture media required for primary isolation and remove bias related to the collection of consecutive specimens and subsequent processing in the laboratory, using a novel collection technique for genital ulcer specimens.
Materials and methods
A total of 202 patients with GUD, presenting to the City Health STD Clinic in Durban, was enrolled in this study. Before the specimens were collected, the surfaces of the ulcers were wiped with sterile gauze saturated in sterile phosphate-buffered saline (PBS), pH 7.3. For the first 58 patients, sterile cotton swabs (Benmore Diagnostics, South Africa) were used to collect material from the base of the ulcers. To release ulcer material, swabs were rolled and pressed simultaneously against the side of a sterile cryotube (Corning, Canada) containing 1 ml of sterile PBS. For the remaining 144 patients, a disposable sterile plastic 10-pl loop (Copan, Italy) was used to scrape the cleaned base of the ulcer and the exudate was suspended in 1 ml of PBS. The PBS suspension was vortex mixed for 3 s and an equal volume of Tryptic Soy Broth (Difco) containing IsoVitaleX (Becton Dickinson, Cockeysville, USA) 1% was added to 100 pl of ulcer specimen suspension. An average of 12 ulcer specimens was collected per day and transported, in two batches, to the laboratory for hrther processing, thus ensuring that specimens were processed within 2.5 h of sampling.
On arrival in the laboratory, the specimens were vortex mixed for another 3 s and centrifuged at 13 500. g for 1 min. 60 pl of the supernate were discarded and the sediment was resuspended in the remaining 140 pl. Then, 20-pl volumes were dispensed on to the agar surface of seven different media ( Table 1) . The inoculum was streaked across the agar surface of the different plates which were then incubated at 33°C under micro-aerophilic conditions and examined for growth of H. dzicreyi after 48 h. Suspected colonies were identified as H. ducreyi as described previously [ 1 61 .
Of the 202 specimens 77 (38.1%) yielded H. ducreyi on culture. Of the specimens collected with the cotton swabs, 21 (36%) of 58 yielded H. dzicreyi whereas 56 (39%) of 149 collected with the plastic loop yielded this organism. Specimens collected with the loop yielded more H. ducreyi colonies. identified that supported the growth of all isolates. The Columbia agar base supplemented with haemoglobin, IsoVitaleX and fetal calf serum and with activated charcoal (C-HgCh) showed the best results, i.e., 57 (74%) of 77 isolates were grown on this medium. However, it took a combination of four media to support the growth of all isolates. This set of four included all three agar bases, i.e., Columbia, Gonococcal and Mueller-Hinton; the only common component in all the media formulations was IsoVitaleX.
In view of the fact that most laboratories use a set of two culture media for the laboratory diagnosis of H. ducreyi infection, the yield on every possible combination of two was calculated. The results are shown in Table 2 . The combination of MH-HBC and C-HgCh supported the growth of 74 (96%) of the 77 isolates.
Of the three isolates that were not cultured on the MH-HBC and C-HgCh pair, one isolate was grown on GC-CtS, GC-HgS and C-HB, another on MH-Ch medium alone and the third on GC-CtS medium alone.
Discussion
Studies of the aetiology of GUD have serious limitations because of the fact that specimen requirements differ for the diagnosis of the different causative agents. The usual practice is to take several consecutive swabs which are then placed in the respective transport media randomly or on the basis of clinical probability. This practice has two major disadvantages: the ratio between the amount of representative material to debris with colonisers will be different on the respective swabs and patients with painful ulcers will not allow appropriate samples to be taken very frequently. In view of these factors, the quality of these consecutive specimens will differ. Attempts to rectify this can be made by random distribution in the different transport media; however, large numbers of patients are needed to eliminate sampling bias.
A similar problem arises when assessing efficacy of culture: if large numbers of media have to be inoculated with one swab, loss of specimen from the swab during this process would invalidate the observation unless the sequence of inoculation is randomised and the numbers of positive cultures are very large. In this study, the technique of specimen collection was standardised to eliminate bias in determining the aetiology of genital ulcers and to enable the evaluation of culture media for the isolation of H. ducreyi. The ulcer material was suspended in PBS to allow for distribution over different transport media. For culture of H. ducreyi, the PBS suspension was added to tryptic soy broth to maintain viability of the organisms during transport. An equal volume of this suspension was used to inoculate all culture media.
After the first 58 patients, the sampling method was changed from a cotton swab to a plastic loop. This change was made because the type of swab which gives optimal yield for different GUD organisms varies and this study formed part of another study on the aetiology of GUD (unpublished observations) which would be invalidated by the use of swabs. Although the present study was not designed to compare the two sampling methods, growth of H. ducreyi was slightly better when the loop was used for sampling, suggesting the presence of inhibitory material in the swab or absorption of organisms in the cotton wool. In general, the number of colonies obtained when the loop was used for sampling was much larger than when a swab was used.
Although several media formulations have been reported for the primary isolation of H. ducreyi, the sensitivities of these media differ considerably. In the present study, Columbia agar base containing bovine haemoglobin, activated charcoal and fetal calf serum supplemented with IsoVitaleX (C-HgCh) gave the highest sensitivity with 74% of isolates being cultured. [9] also showed that optimal isolation rates were achieved with this combination. In the present study, the combination of MH-HBC and C-HgCh was more sensitive for the culture of H. ducreyi than MH-HBC and GC-HgS (74% versus 70% respectively), although the difference is not significant statistically (p > 0.5, x2 test). However, a combination of four media (i.e., MH-HBC, GC-HgS, C-HgCh, GC-CtS) was needed to grow all 77 isolates. The use of four different media for the cultural diagnosis of chancroid is labour intensive, time-consuming and difficult to implement -especially in circumstances with poor resources.
Five strains were able to grow on only one medium (Table 2) , corroborating the suggestion that there is variation among strains with respect to nutritional requirements. Also, in support of this is the finding that none of the agar bases supported the growth of all H. ducreyi strains. At present, there is no consensus on the type or combination of media to use for routine primary isolation of H. ducreyi. As long as there is no single medium or combination of two that optimally supports growth of all H. ducreyi strains, we recommend the universal use of the MH-HBC and C-HgCh combination to allow comparison of prevalence figures for chancroid.
